The protein l-isoaspartyl (d-aspartyl) methyltransferase protects against dopamine-induced apoptosis in neuroblastoma SH-SY5Y cells.
Parkinson's disease (PD) is the most common neurodegenerative motor disorder in the world. The main causes of neurodegeneration in PD are mitochondrial impairment and oxidative stress promoted by dopamine (DA) metabolism in the cytosol. Protein l-isoaspartyl (d-aspartyl) methyltransferase (PIMT) is a protein repair enzyme with anti-apoptotic properties. We previously reported that PIMT was downregulated at both gene and protein levels by DA-induced oxidative stresses in SH-SY5Y neuroblastoma cells. The purpose of the current study was to investigate the anti-apoptotic function of PIMT toward DA-induced cell death to better understand its specific neuroprotective role. Overexpression of wild-type PIMT, in contrast to its inactive mutant, protected SH-SY5Y cells from cell death and caspase 3 activation upon DA treatments. The intrinsic pathway of apoptosis as measured by caspase 9 activity was triggered by reactive oxygen species produced from DA metabolism, and overexpression of wild-type PIMT completely prevented caspase 9 activity stimulated by DA. In addition, cells overexpressing wild-type PIMT produced significantly less reactive oxygen species despite DA treatment compared to cells that do not overexpress PIMT. Together, these data indicate that DA-associated PIMT downregulation is an important event contributing to neuronal cell death. More importantly, the PIMT anti-apoptotic capacity seems to be dependent on its involvement in the cellular antioxidant machinery.